The study was conducted in the Upper-East region of Ghana. The objective of the study was to assess the sources, harvesting and marketing of browse plants, and challenges associated with their harvesting and marketing. Four districts were randomly selected in the region. Three categories of semi-structured questionnaires were separately administered to respondents in sixteen Ministry of Food and Agriculture (MoFA) administrative zones (communities) and in four livestock and browse marketing centers in the study area. In all, a total of 200 respondents comprising of 80 small-holder livestock owners, 60 harvesters and 60 marketers of browse plants were interviewed. Six (6) browse species were identified as the common ones utilized by livestock farmers in the area. Gliricidia sepium was identified as the most common and preferred species. Community range lands are the major sources of these browse plants for harvesters and users. Both young and the elderly people of the opposite sex are involved in the harvesting and marketing of browse plants in the area. However, the female population forms the greater proportion (55%) in the harvesting and marketing of browse plants. Indigenous tools such as cutlasses, knifes, axes and sickles are used in the harvesting of browse plants in the area. Harvested plants are preserved by sun-drying, hay and silage preparation. Bush fire and low rainfall were considered as major factors limiting the harvesting and utilization of browse plants in the study area.
INTRODUCTION
According to Winrock (1992) , livestock production contributes significantly to the agricultural GDP in Sub-Saharan Africa (SSA), up to 35%. The livestock population in this zone is estimated to be 176.8 million sheep 210.5 million goats and 216.6 million cattle (FAO, 2006) . It has been estimated that 30% of all tropical livestock units in tropical Africa are concentrated in the arid zone, including 30% of cattle, 40% of small ruminants and 90% of the camels (De Leuw et al., 1995) .
The benefits of livestock production in the Upper East Region and Ghana as a whole cannot be over emphasized. Production of livestock contributes immensely to food security through direct production of food as well as through non-food functions (Sanon, 1999) . Livestock production in the Upper East Region is a major activity in the livelihoods of the population and contributes greatly to income generation in the region and therefore alleviating poverty.
Government of Ghana through the Ministry of Food and Agriculture has launched a Livestock Development Project in the Upper East Region to supply animals to rural communities as a way of alleviating poverty in the region and other parts of the country.
Despite the numerous benefits gained from livestock in the region, scarcity of animal feed at certain times of the year seems to adversely affect the continuous supply of these benefits. In Ghana, the major constraints to livestock production is dry season feed shortage. The annual growth rate of free ranging ruminants is limited by forage quality and quantity especially in the dry seasons. The use of browse trees and shrubs as supplementary feed is therefore seen as a panacea in bridging this nutritional gap for livestock production in the region.
Browse plants constitute a vital component in livestock productivity in the arid and semi-arid zones. About 52% of the cattle, 57% of the sheep, 65% of the goats and 100% of the camels are in tropical Africa and they depend heavily on browse species to meet their dietary requirements (FAO, 2006) . They supply goats and camels with the bulk of their nutritive requirements and complement the diet of cattle and sheep with protein, vitamins and minerals in which bush straw is deficient during the dry season (Paterson et al., 1998, Guttridge and Shelton, 2001 ). In fact they constitute an effectual indemnity especially against seasonal feed shortage in the dry season, supplementing the quantity and quality of pasture in these zones (Le Houérou, 1980) . According to same author, nutrition of game animals also greatly depends on them.
A number of browse species, prominent among which are Leuceana leucocephela, Sesbania grandiflora, and Gliricidia sepium, as well as a few indigenous palatable browse species such as Pterocarpus evinacelus, Afzelia sp. and Ficus sp. have been kept or cultivated for fodder (Oppong, 2001) . These browse plants are mainly found as shade trees on fodder plots and as fencing paddocks, in intensive posts (Oppong, 2001 ).
Apart from the in situ exploitation by domestic ruminants, browse plants provide a wide range of goods and services to mankind. They serve useful purposes such as the provision of food, drugs, firewood and constructional materials.
Browse harvesting and marketing is an income generation venture to some rural folks. According to Dicko and Sangare, (1981) , fodder trees and shrubs trade is a lucrative business in the Sahelian zone of West Africa and flourishes significantly during the 2 to 3 months preceding the Muslim celebration of "Tabaski".
Though browse has the potential to improve animal production and alleviate poverty in Ghana, very little information exists about their use and sustainability. The uses made of this vegetation are traditional and often taken for granted, even to the point of resource destruction (Le Houérou, 1980) . This destruction may be due to lack of knowledge regarding limits of plant tolerance to regulated use or excessive exploitation resulting from over exploitation of livestock and people.
Studies have been carried out by Asante et al., (2002) , Baatuuwie (2005) and several others on browse identification, farmers' preference and pretreatment methods on seeds of browse plants. However there exist very limited information regarding the harvesting and marketing of browse plants in Ghana. This research is aimed at providing additional information on the browse plants of Ghana. The focus was on the assessment of the harvesting and marketing of the browse plants in order to propose management interventions for sustainability. Specific objectives of the study includes:
-To identify the browse plants that are harvested and marketed in the Upper-East region of Ghana. -To determine the main sources of the browse plants in the area. -To identify the group of people involved in the harvesting and marketing of browse plants in the area. -To assess the various methods of harvesting, handling or processing and marketing of browse plants.
MATERIALS AND METHODS
The Study Area:
The study was conducted in the Upper-East region of Ghana. The region which shares boundary with Burkina Faso is between latitudes (8 0 and 11 0 2"N) and (0 0 54" and 3 0 5"W). The natural vegetation is mainly that of secondary growth of Guinea and Sudan Savannah woodlands. The Guinea savannah stretch has a single rainfall regime of 1000 -1200mm annually lasting four months from June to September. The Sudan Savannah portion also has a single rainfall regime with a mean annual rainfall of between 800 and 1000mm from July to September. The region has a population of approximately 920,000 (Ghana Statistical Service, 2005) .The region is inhabited by a number of ethnic groups who are predominantly farmers. Consequently the farming period, which occurs only within the short rainy season, accounts for the widespread poverty and perennial food shortage in the dry season.
Livestock rearing is an integral part of the farming system. Cattle, donkey, sheep, goats, pigs and various kinds of poultry are kept. In the cropping season the cattle graze the natural grasses and after harvest they graze the crop residues supplemented by browse plants. Household waste and grains form additional feed for poultry.
Vegetation
The natural vegetation is savannah woodland. It consists of short, deciduous, widely spaced, fire resistant trees and shrubs which do not form a close canopy, and grasses of various heights, which are liable to burning during the dry season. The most common tree species are Parkia biglobosa (dawadawa), Vitellaria paradoxa (shea tree) and Adansonia digitata (boabob). Andropogon gayanus, the most common of the indigenous grasses is replaced in the less eroded area by species of Hyparrhenia and Heteropogon and in the badly eroded areas by species of Aristida and Cymbopogon (Quansah, 1990 ).
Data Collection
Reconnaissance Survey A reconnaissance conducted in the Upper East Region to have interactions with small-holder livestock owners, harvesters and marketers of browse fodder plants, Agric Extension agents and other stakeholders on the research topic. During these visits discussions were held with the people aimed at improving researcher and stakeholder relationship. This helped in opening up the way for the smooth administration of the questionnaires.
Sample Size and sampling Procedure
Four districts namely Bolgatanga, Bongo, KasenaNankani East and Kasena-Nankani West Districts were randomly selected out of six administrative districts in the region for the research. Three categories of semi-structured questionnaires were separately administered to respondents in sixteen MoFA administrative zones (communities) and in four livestock and browse marketing centers among the selected districts in the study area. The sixteen randomly selected communities are Zuwarungu, Anateem, Sunburungu, Bolga Central, Valley Zone, Zorko, Feo, Namolo, Tellania, vunania, korania, Paga Buru, Chiana, and Kayoro, Mirigu. The market centers are Bolga Cattle Market, Navorongu Cattle Market, Bongo Cattle Market and Paga Market. In all, a total of 200 respondents comprising of 80 smallholder livestock owners, 60 harvesters and 60 marketers of browse plants were interviewed. Fifty (50) respondents comprising 20 small-holder livestock farmers, 15 harvesters of browse plants and 15 market sellers of browse plants in each district of the study area were interviewed. Harvesters of browse plants were selected for interview using snowball technique (Lindlof, 1995) whiles the questionnaire for sellers of browse plants in the market centers was also administered using simple random selection method.
Data Types and Source:
The questionnaires were designed to capture the background of the respondents, the type of browse species available and preference by harvesters, marketers and small-holder livestock owners. The methods of harvesting, preservation, amount of income generated from sale of browse plants were also covered. Samples of browse and fodder plants that were harvested, sold and fed to livestock were collected for identification. The identification was done by visual observation. Secondary Information was also obtained from the municipal and district offices of MoFA and other decentralized departments. The data collected were analyzed and presented using simple descriptive statistics.
RESULTS AND DISCUSSION

Harvesters and Marketers of Browse Plants :
The research revealed that both young and the elderly (Table 1) are involved in the harvesting and marketing of browse plants in the study area. This findings support the report of Dicko and Sangare (1981) that, in addition to the exploitation in situ by domestic animals, browse plants are marketed to generate income for the rural folks.
It was realized that people with age range between 15-60 are the majority involved in this activity. Thus, they constitute the economically active population age cohort (Ghana Statistical Service, 2000) . This group of people is often responsible for the upkeep of the family and therefore must always look for alternative or supplementary income generation ventures to meet the needs of the family. This is particularly evident in the Upper east and other northern regions where the extended family system is still practiced. Thus, heads of families are therefore tasked with the responsibilities of feeding many "mouths", clothing and housing many "bodies" as his grand children are still under his canopy for care and protection.
The results also indicate that both male and female population of the study area is actively involved in the harvesting and marketing of browse plants ( figure 1) . The female population however forms the greater proportion in the harvesting and marketing of browse plants. This is synonymous to the findings of (Padhi 2009; Reynolds and Nautiyal 1987) that women are basically involved in the harvesting and collection of fodder materials for livestock production. This phenomenon is possible in the study area because, women in this area do not have right to land which is the major natural resource the people depend on for livelihood. Therefore women are compelled to go into any miniature income generation venture for sustenance. This could also largely be due to the biasness in employment and education that favour men, resulting in large male been gainfully employed in the white color jobs than female (FAO, n.d). Table 2 presents the browse species in order of preference harvested, marketed and utilized by livestock farmers in the Upper East Region. Six (6) species were identified as the common ones traded on and utilized by livestock farmers. Gliricidia sepium was identified as the most preferred species used in the area while Khaya senegalensis was the least preferred species (Table 2 ). The occurrence of these browse plant species in the study area might be due to their ability to withstand or endure the harsh climatic conditions of the area as the presence of browse species in any area is dependent on the ecology and climatic conditions of the area according to Penning and Djiteje (1982) .
The high preference of Gliricidia sepium in the region might be due to its ability to persist and produce foliage during very dry conditions (André van Tol 2004) . According to research by Norton et al, (1994) , Gliricidia sepium has a high nutritive value with crude protein and in vitro dry matter digestibility ranging from 18-30% and 48-77%, respectively. The preference could also be due to its greater potential as a substitute cheap source of protein for livestock, especially in small ruminants in area (André van Tol 2004) . Kapok was rated the least in terms of preference. This could be partially due to its being scarce in the area compared to the other species. It could also be due to the other uses and values attached to this species and therefore not allowed for harvesting for animals feed. For instance, it is a well known fact that Kapok is one of the important tree species ascribed and worshiped by many people in the area. 
The Main Sources of the Browse Spp in the Area
The major sources of browse plants for harvesters are presented in figure 2. Community range lands are the major sources that provide the majority of the browse plants for harvesters. Farms contribute the least to browse harvesters. The major sources of browse plants in the area revealed by this study is in line with the findings of Oppong (2001) that, browse plants are mainly found as shade trees on paddocks, fodder plots and fencing posts. About 33% of the groups of people involved in the browse harvesting and marketing get them from community range lands. This could be so because many of the rangelands in the area are communally own and as such an open access resource to everybody in the community. 
Methods of Harvesting and Preservation of Browse Plants in Area.
Although Special harvesting equipment are available and used for browse plants harvesting in other areas (Roshetko 1994) , data gathered during the research revealed that, simple tools such as cutlasses, knifes, axes and Sickle ("gore") are used in the harvesting of browse plants. These tools contradicted the recommended ones by André van Tol (2004) , that secateurs or pruning clippers are the recommended tool for pruning or lopping the trees. The source added that much damage can be done because of bad pruning techniques such as pruning with a machete. When the branches are cut at the base with a machete, a large gash is left and this causes a 'dieback' and has a negative effect on the regrowth of the tree (André van Tol, 2004) .
It was also identified that, loping, hewing of whole smaller trees, climbing and cutting of branches with cutlass or axe were some methods of harvesting browse plants in the Upper East Region. Methods of preserving harvested browse plants in the study area include: sun-drying, tying into bundles and packing on top of sheds. Few harvesters also process the harvested materials into hay and silage for storage.
Challenges of Browse Plants Harvesting and
Marketing in the study area. The research revealed some challenges or constraints involved in the harvesting, marketing and utilization of browse plants faced by harvesters, sellers and small-holder livestock farmers in the study area. Bush fire and low rainfall were considered as major factors limiting the harvesting and utilization of browse plant in the study area (figure 2). These constraints seem to be prominent in the Sahel regions as the same constraints were recorded to have hindered fodder plants production in Burkina Faso (Sanon, 2007) . Poor market price, inadequate tools and equipment were also factors that hinder browse harvesting, marketing and utilization in varied degrees in the study area. 
CONCLUSIONS
Six (6) browse species were identified as the common species harvested and marketed as well as utilized by livestock farmers in the Upper East region of Ghana. Gliricidia sepium was identified as the most common and preferred species used in the area. Community range lands are the major sources that provide the majority of these browse plants for harvesters The research also revealed that both young and the elderly people of the opposite sex are involved in the harvesting and marketing of browse plants in the study area. However, the female population forms the greater proportion in the harvesting and marketing of browse plants. Indigenous tools such as cutlasses, knifes, axes and Sickle ("gore") are used in the harvesting of browse plants in the area. Harvested plants are preserved by Sun-drying, hay and silage preparation.
Bush fire and low rainfall were considered as major factors limiting the harvesting and utilization of browse plant in the study area.
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